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Three-dimensional bone formation from human gingival stem cells in vitro by new
culture method
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In this study, we generated bone tissues from human gingival stem cells in
vitro using the reflux culture method and the aim was to establish an in vitro bone experiment model
and to prepare a new bone graft material.
We individually created compact bone layer and spongy bone layer in the same bone tissue by
combining osteoblast sheets and osteoblast beads made from human gingival stem cells. Inside this
bone, many bone lacunae containing osteocytes and Haversian canal-like structures were observed.
Furthermore, vascular-like structures and multinuclear osteoclast-like cells were observed in some.

Therefore, we succeeded in producing cultured bone tissue with a structure closely resembles native
bone tissue.



in vitro

in vitro D

2,3)

in vitro
2.
in vitro
in vitro
i)
2
2
in vitro
in vitro

in vitro



k
30 2.
2 scale bar:
Scale bar: 5 mm 200 pm :(b)
:(0) - Scale
bars: 50 pm
(a MEM B
) 3
17
10
10% FBS DMEM/F 12 BMP2  IGF-1
2 ml/min 30 micro-CT HE

3 nanog sox2 oct4



3.

Scale bars: 100 pm

Scale bar: 500 pm

AN

Scale bars: 200 um

micro-CT

7. micro-CT




8. HE

@
Scale bar: 500 um (b)
©
« ) « )
Scale bars: 100 pm (d) (
)

Scale bar: 200 um

osteopontin osteocalcin
osteopontin osteocalcin 10

9_ . o ey, 10'

bl i - )
~~ (a)Osteopontin
. ; Scale  bar:
b 200 pm

Scale bar: 100 m : (b) Osteocalcin
Scale bar:
g 500 pm

in vitro

< >

1) Watanabe, M et al. Human Cell, 32: 114-124, 2018

2) Deepak, V et al. J Oral Maxillofac Pathol, 21: 296-298, 2017
3) Tomasello, L et al. Stem Cell Res Ther, 8: 179, 2017






